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INTRODUCTION
Ixodes ricinus and Dermacentor reticulatus are
common European ticks and vectors of various
infections. Bartonella spp. is an aetiologic agent of
vector-borne infections. Bartonella henselae trans-
mission by cat ﬂeas is now well established, and
new potential vectors have recently been identi-
ﬁed, including ticks and biting ﬂies.
The presence of Bartonella spp. was searched for
in adult I. ricinus and D. reticulatus ticks collected
from infested animals and vegetation.
MATERIALS AND METHODS
The studies were performed on 447 ticks. Two hundred and
forty-two adult I. ricinus ticks, including 165 removed from
animals and 77 collected from vegetation, were tested. All but
one of the studied 205 adult D. reticulatus ticks came from
vegetation; one was removed from a cow. The ticks were
collected in various parts of Poland: central (Warsaw and
suburbs), eastern (Bialowieza forest, Biala Podlaska) and
southern (Radomsko).
All ticks collected from vegetation were unfed. Among 165
Ixodes ricinus ticks collected from animals, 60 were engorged,
48 partly engorged and 55 unfed.
Tick samples were stored at )70C until DNA isolation by
Qiagen columns (QIAamp DNA Mini Kit; Qiagen, Hilden,
Germany). DNA was extracted from each tick in accordance
with the manufacturer’s protocol for tissue samples after
homogenisation of the arthropod. All D. reticulatus ticks were
crushed in Eppendorf tubes ﬁrst and then DNA extraction was
performed by boiling in 200 lL of 0.7 M NH4OH for 30 min.
Molecular detection and identiﬁcation of Bartonella spp.
DNA was based on citrate synthase gene (gltA) fragment
ampliﬁcation, which enables identiﬁcation of a few Bartonella
species, as previously published [1]. PCR products were
puriﬁed with the QIAquick PCR Puriﬁcation Kit (Qiagen).
The amplicons were sequenced with the ABI 377 DNA
Analyzer (Applied Biosystem, Forester City, CA, USA). Data-
base searches and sequence comparisons were performed with
the BLAST search engines provided by the National Center for
Biotechnology Information.
RESULTS
Bartonella spp. DNA was detected in nine of 242 I.
ricinus ticks, and in one of 205 D. reticulatus
specimens. The frequency of Bartonella spp. in two
studied species of ticks differed signiﬁcantly. The
majority of studied D. reticulates ticks were sam-
pled from vegetation, whereas I. ricinus ticks were
removed from both vegetation and animals.
All of the nine I. ricinus ticks, in which Barto-
nella spp. DNA was detected, were removed from
animals: eight from dogs and one from a cow.
Four were engorged, four partly engorged and
one unfed. The nucleotide sequence of the ampli-
ﬁed fragments of the gltA gene from eight I. ricinus
ticks were 99–100% homologous to sequences
reported as B. henselae. In case of amplicon from
one tick we got over 95% of homology with
uncultured Bartonella sp. reported from I. tasmani
and I. scapularis ticks.
A D. reticulatus tick that was positive for
Bartonella spp. DNA was collected from vegeta-
tion in Czerniakowski Park in Warsaw. A
sequence of PCR-derived DNA fragment demon-
strated 84% similarity with the sequence of
Bartonella quintana DQ383817.1 (Table 1).
Three dogs were infested by more than one
tick. In two animals B. henselae PCR-positive ticks
were found in one of few ticks collected simulta-
neously. In the third dog, DNA of uncultured
Bartonella sp. isolate and DNA of B. henselae were
detected from two different ticks.
DISCUSSION
The results obtained in this survey suggest that
transmission of Bartonella species may be carried
out by ticks. I. ricinus ticks seem to play the most
important role in this process, especially because
Corresponding author and reprint requests: Edyta Podsiadly,
National Institute of Hygiene, Laboratory of Rickettsiae,
Chlamydiae and Enzotic Spirochetes, Chocimska 24, 00-791
Warsaw, Poland
E-mail: epodsiadly@pzh.gov.pl
No conﬂicts of interest declared.
 2009 European Society of Clinical Microbiology and Infectious Diseases, CMI, 15 (Suppl. 2), 120–121
No claim to original works
this species is distributed throughout Poland,
whereas D. reticulatus is limited to the north-
eastern part of Poland.
So far a few representatives of genus Bartonella
have been detected in ticks; among them
B. vinsonii subsp. berkhofﬁi, B. quintana, B. henselae
and a group described as uncultured Bartonella
have been mentioned [1–3]. The results of our
study are concordant as we detected in studied
ticks B. quintana, B. henselae and uncultured
Bartonella spp. What seems interesting is that
despite the fact that the majority (80%) of Barto-
nella PCR-positive ticks were removed from dogs,
we have not detected B. vinsonii subsp. berkhofﬁi.
The results of our studies conﬁrm the preva-
lence of Bartonella spp. in ticks at a percentage
lower than 10%; however, the frequency differs in
I. ricinus and D. reticulatus ticks, being 4% vs.
0.5% [2–4]. The presence of Bartonella spp. is
reported in various species of ticks from all over
the world. To conﬁrm the hypothesis that
D. reticulatus ticks are competent vectors of
Bartonella, fed ticks should be examined.
Because in our study only a few I. ricinus ticks
fed on the same animal were infected with
Bartonella spp., this may suggest that these bacte-
ria are transmitted transtadially, as has been
recently shown by Cotte et al. [5].
The existence of the bacteria of genus Bartonella
in ticks and their role in transmission of barto-
nellosis is an open issue, which needs further
investigation.
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Table 1. Characteristics of ticks in which DNA of Bartonella spp. was detected
Tick
No
Species
of tick
Status of
the ticks PCR
Molecular identiﬁcation of amplicon
(% similarities with known
sequences of Bartonella
– GenBank number)
Date of ticks
collection
Place of
collection
Area of
collection
13D D. reticulatus Unfed Positive B. quintana (84% DQ383817.1) April 2007 Vegetation Warsaw
8R* I. ricinus Partly engorged Positive B. henselae (100% AM294994.1) April 2007 Dog Radomsko
10R* I. ricinus Partly engorged Positive B. henselae (100% AM294993.1) April 2007 Dog Radomsko
39R* I. ricinus Partly engorged Positive Bartonella spp.(97% EU247522.1)# April 2007 Dog Radomsko
70K I. ricinus Engorged Positive B. henselae (99% AM294994.1) September 2007 Cow Biala Podlaska
28 I. ricinus Engorged Positive B. henselae (99% AM294994.1) May 2005 Dog Warsaw
56 I. ricinus Engorged Positive B. henselae (99% BX897699.1) October 2005 Dog Warsaw
49 I. ricinus Partly engorged Positive B. henselae (99% BX897699.1) October 2005 Dog Warsaw
30* I. ricinus Engorged Positive B. henselae (100% AM294993.1) May 2005 Dog Warsaw
37* I. ricinus Unfed Positive B. henselae (99% BX897699.1) May 2005 Dog Warsaw
*The ticks were removed from a heavily infested dog. Only one specimen from all those collected was Bartonella PCR-positive.
#The amplicon from the tick demonstrated 97% similarities to uncultured Bartonella sp. reported from I. tasmani.
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